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the passenger compartment regardless of the specific mode 
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of air discharged through defrost openings in a defrost mode, 
and in which leakage of air between both sides of a mode 
door and the air conditioning case is effectively prevented 
without requiring an additional sealing process to thereby im- 
prove air conditioning performance. 
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AIR CONDITIONING SYSTEM FOR AUTOMOBILES 
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Technical Field 

The present invention relates to an air conditioning system for automobiles, and 
more particularly, to an air conditioning system for automobiles in which air introduced 
into an air conditioning case is always discharged to both sides of the passenger 
compartment of a vehicle regardless of the specific mode while the air conditioning system 
is maintaining the amount of air discharged through defi-ost openings in a defrost mode, 
and in which leakage of air between both sides of a mode door and the air conditioning 
case is effectively prevented without requiring an additional sealing process to thereby 
improve air conditioning performance. 

Background Art 

An air conditioner for automobiles typically refers to a device in which outside air 
introduced by a fan undergoes heat exchange by being selectively passed through an 
evaporator through which refrigerant flows or a heater core through which engine cooling 
water flows, after which the air is ventilated through openings communicating with various 
areas within the passenger compartment to thereby cool or heat the passenger compartment. 
Such an air conditioner includes a cylindrical mode door for selectively supplying the heat 
exchanged air to various areas within the passenger compartments. 

A structure of a conventional air conditioning system for automobiles will be 
described hereinafter with referrace to FIGS, 1 througji 5. 

First, as shown in FIG 1, a fan 101 is mounted within an air conditioning case 100, 
and outside air is drawn into the air conditioning case 100 through an air inlet port (not 
shown) of the air conditioning case 100 by the fan 101 and is ventilated in the direction of 
the arrow S. 

A front opening 104, a floor opening 105, and a defrost opening 106 are formed in 
the air conditioning case 100 to enable air to be discharged into various areas of the 
passenger compartment after the air is supplied to inside the air conditioning case 100 and 
selectively passed through an evaporator 102 or a heater core 103 to undergo cooling or 
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heating. The openings 104, 105, and 106 are imiformly fonned adjacent to one another in a 
rotational direction of a cylindrical door 107, which will be described below. 

The fiont opening 104 is an opening for discharging air toward the upper half of 
passengers' bodies, while the floor opening 105 is an opening for discharging ak toward 
the lower half of passengers' bodies. The defrost opening 106 is an opening for discharging 
air tov/ard the inside of the front windshield to remove frost therefix)m. 

The cylindrical door 107 is a mode door that adjusts an opening area of the 
openings 104, 105, and 106 depending on the fen mode. The cylindrical door 107 is 
rotatably mounted in flie an- conditioning case 100. 

The cylindrical door 107, with reference to FIG 2, includes a rotating door 108 
and a fihn member 109. The rotating door 108 includes semicircular side walls 110 and a 
main wall 111 in the shape of a circular arc. A rotating shaft 108a is fonned in each of the 
side walls 110. Each of the rotating shafts 108a is positioned substantially in a center of a 
curvature of the main wall 111 and is protruded outwardly along an axial direction. 
Although the side walls 1 10 are described as being semicircular, they may also be circular. 

The main wall 111 includes four apertures 111a formed in the axial direction and 
substantially uniformly spaced apart from one another in the circumferential direction 
thereof. 

The fihn member 109 is flexible and do^ not allow the passage of air 
therethrough. Also, the film member 109 has an overall quadrilateral shape with a width 
that is almost identical to a dimension of the main waU 111 of the rotating door 108 in the 
axial direction. Veaitilation openings 109a are formed in the fihn member 109 in a 
l«igthwise direction thereof 

The remaining elements shown in FIQ 2 are tiiose used to mount the film member 
109 on the rotating door 108, and so a detailed description thereof will be omitted. 

The process of changing the fan mode by operation of the cyUndrical door 107 
will now be briefly described with reference to FIG. 3. 

First, in a front mode, the cylindrical door 107 is rotated such fliat only the front 
opaiing 104 is open, while the remaining openings 105 and 106 are closed. As a result, air 
introduced into the air conditioning case 100 by operation of the fan 101 passes through 
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the apertures 111a of the cylindrical door 107 and through the ventilation openings 109a of 
the fihn member 109 to pass through the front opening 104 to be discharged into the 
passenger compartment (air flow I). The fihn member 109 expands m a circumferential 
direction by air pressure such that the fihn member 109 is pressed firmly against 
circumferential edges 112 and 113 of the front opening 104 to prevent gaps from being 
formed between these elements. Therefore, air does not leak in this area of the 
circumferential edges 112 and 113, and is discharged through the front opening 104 only. 

When desiring to change to a fan mode in which the openings 105 and 106 are 
opened, the cylindrical door 107 is rotated to thereby alter the positioning of the apertures 
111a of the cylindrical door 1 07. 

As described above, the leakage of air between the main wall 111 of the 
cylindrical door 107 and an inner surface of the air conditioning case 100 is prevented by 
expansion of the film member 109. 

Referring to FIG 4, a gap between both of the side walls 110 of the cylindrical 
door 107 and the inner surface of the air conditioning case 100 is sealed using a sealing 
member 120 to thereby prevent the leakage of air through this gap. 

However, in the conventional air conditioning system for automobiles described 
above, fiiction is generated between the sealing member 120 and the inner sxirface of the 
air conditioning case 100 when the cylindrical door 107 is rotated. This, in turn, causes the 
generation of noise. In addition, it is necessary to perform an additional sealing process 
during production of the cylindrical door 107 such that costs associated with the 
manufacture of the air conditioning case 100 are increased and assembly of the cylindrical 
door 107 and the air conditioning case is made complicated. 

In modem air conditioning systems for automobiles, the front opening is divided 
into a center opening and two side openings formed to opposite sides of the center opening, 
and a fimction is provided such that air introduced into the air conditioning case is 
continuously discharged to both sides of the passenger compartment through the side 
openings. 

FIG 5 is a plan view of an air conditioning system (when viewed from above) 
having such a continuous discharge fimction. 



# 
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In the air conditioning system of FIG 5, side openings 214 are formed to opposite 
sides of a center opening 204 that is positioned to an upper area of an air conditioning case 
200. Constant discharge openings 207a are formed in the vicinity of both ends of a 
cylindrical door 207 mounted within the air conditioning case 200, and an aperture 207b is 
formed in a lengthwise direction of the cylindrical door 207. In the air conditionmg system 
structured in this manner, air is always discharged tiirough side openings 214 via the 
constant discharge openings 207a of the cylindrical door 207 even when not in a defrost 
mode (for removal of frost) such that frost generated on the front windshield may be 
removed. 

That is, in the case of the front mode with reference to FIG 5a, the aperture 207b 
of the cylindrical door 207 communicates with the center opening 204, and the constant 
discharge openings 207a of the cylindrical door 207 communicate with the side openings 
214. In the case of the defrost mode with reference to FIG 5b, the aperture 207b of the 
cylindrical door 207 communicates with a defrost opening 206, and the constant discharge 
openings 207a of the cylindrical door 207 communicates with the side openings 214 as 
when in the front mode. 

A constant discharge opening cover 220 that covers the constant discharge 
opening 207a of the cylindrical door 207 is mounted to one side of the defrost opening 206. 
This prevents air from being discharged through the defrost opening 206 via the constant 
discharge openings 207a while in the front mode, and hence reducing the amount of air 
that is discharged toward the front of the passenger compartment. That is, in the above 
conventional air conditioning system for automobiles, in a mode other than the defrost 
mode (e.g., the front mode or floor mode), air is prevented from being discharged through 
the defrost opening 206 through the constant discharge holes 207a of the cylindrical door 



However, with the above structure of the conventional air conditioning system for 
automobiles, the above function is realized by merely reducing a size of the defrost 
opening 206. As a result, the amount of air used to remove frost in the defrost mode is 
significantly reduced. 



25 
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Disclosure of Invention 

Accordingly, the present invention has been made in an effort to solve the above 
problems of the prior art It is an object of the present invention to provide an air 
conditioning system for automobiles in which air introduced into an air conditioning case 
is always discharged to both sides of the passenger compartment of a vehicle regardless of 
the specific mode while the air conditioning system is maintaining the amount of air 
discharged througih defrost openings in a defrost mode, and in which leakage of air 
between both sides of a mode door arid the air conditioning case is effectively prevented 
without requiring an additional sealing process to thereby improve air conditioning 
p^ormance. 

To achieve the above object, the present invention provides 
an air conditioning system for automobiles including an air conditioning case that has a 
center opening, side openings, a defrost opening, and a floor opening formed therein, and a 
mode door that is mounted in the air conditioning case and that opens and closes the 
openings depending on a mode, wherein the mode door is a rotating door including: 

rotating shafts rotatably supported on two side walls of the air conditioning case; 
an outer circumferential wall extended in the direction of the rotating shafts; a center 
aperture and side apertures individually formed on an upper surface of the outer 
drcmnferential wall; connectors for connecting the outer circumfiw'ential wall and the 
rotating shafts to fliereby define side apertures; and an air inflow opening formed to allow 
the introduction of air between the outer circumferential wall and the connectors, wherein 
paths commxmicating with the side apertures are formed in the air conditioning case such 
that air introduced into the mode door is constantly discharged through the side openings 
via the side apertures. 

The paths are formed by extending the side openings outwardly in the direction of 
a length of the mode door. 

Also, the outer circumferential wall of the mode door is substantially in the shape 
of a circular arc. 

The side apertures are formed adjacent to both sides of the center aperture. 

Air leakage preventing means is provided in flie mode door and the air 
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conditioning case. 

The air leakage preventing means includes at least one coupling part and at least 
one receiving part for receiving the at least one coupling part, the at least one coupling part 
and the at least one receiving part being formed in side surfaces of the mode door and 
5 opposing surfaces of the air conditioning case. 

The at least one coupling part is a protrusion formed on the side surfaces of the 
mode door, and the at least one receiving part is a groove formed in the air conditioning 
case to receive the protrusion of the mode door. 

Further, flie at least one coupling part is a stuped portion formed on the side 
10 surfaces of the mode door, and the at least one receiving part is a groove for receiving the 
stepped portion of the mode door. 

A door cover is included on the outer circumferential wall of the rotating door. 
The door cover includes ventilation apertures communicating with each of the center 
opening and the side openings, ventilation apertures communicating with the defrost 
15 opening and the floor opening, a sealing member mounted to a surface of the door cover 
contacting the outer circumferential wall of the rotating door, and fixing means secured to 
an inner area of the air conditioning case. 

The fixing means are fixing pins fomied from side walls of the door cover. 

20 Brief Description of Drawings 

Further objects and advantages of the invention can be more fully understood from 
the following detailed description taken in conjimction with the accompanying drawings in 
which: 

FIG 1 is a schematic view showing main elements of a conventional air 
25 conditioning system for automobiles used to describe fan modes. 

FIG 2 is an exploded perspective view of a conventional cylindrical mode door. 

FIG 3 is a sectional view used to describe fan mode conversion by operation of a 
conventional cylindrical mode door. 

FIG 4 shows sectional views of a connecting structure between a side walls of a 
30 conventional cylindrical mode door and an air conditioning case, where FIG 4a is a partial 
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side sectional view showing a state where the cylindrical door is moxinted to the air 
conditioning case, and FIQ 4b is a sectional view taken along line A-A of FIG 4a. 

FIG 5 are plan views of a conventional air conditioning system when viewed 
from above, where FIG 5a shows the air conditioning system in a front mode, and FIG 5b 
shows the air conditioning system in a defrost mode. 

FIG 6 is a perspective view of an example of a mode door of the present invoition. 

FIG 7 shows a door cover mounted to a circumferential surface of a mode door 
according to the present invention, where FIG 7a is a perspective view, and FIG 7b is a 
rear view. 

FIG 8 is a perspective view of a mode door of the present invention in a state 
where a door cover is mounted to its circumferential surface. 

FIG 9 are partially cutaway pCTspective views of a mode door of the present 
invention, where FIG 9a shows the mode door in a front mode state, and FIG 9b shows the 
mode door in a defrost mode state. 

FIG 10 is a sectional view taken along line X-X of FIG 9. 

FIG 1 1 are plan views of an air conditioning system of the present invention when 
viewed from above, where FIG 1 1 a shows the air conditioning system in a front mode, and 
FIG lib shows the air conditioning system in a defrost mode. 

FIG 12 shows sectional views of a structure of air leakage preventing means 
according to a first embodiment of the present invention, where FIG 12a is a partial side 
sectional view of a state in which a mode door is mounted to an air conditioning case, and 
FIG 12b is a sectional view taken along line B-B of FIG 12a. 

FIG 13 is a sectional view showing a structure of air leakage preventing means 
according to a second embodiment of the present invention. 

FIG 14 is a sectional view showing a structure of air leakage preventing means 
according to a third embodiment of the presait invention, 

FIG 15 is a sectional view showing a structure of air leakage preventing means 
according to a fourth embodiment of the present invention. 

FIG 16 is a sectional view showing a structure of air leakage preventing means 
according to a fifth embodiment of the present invention. 
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FIG 17 is a sectional view showing the flow of air in a front mode of an air 
conditioning system for automobiles of the pr^ent invention. 

FIG 18 is a sectional view showing the flow of air in a defrost mode of an air 
conditioning system for automobiles of the present invention. 

FIG 19 is a sectional view showing the flow of air in a floor mode of an afr 
conditioning system for automobiles of the present invention. 

FIG 20 is a sectional view showing the flow of air in a bi-level mode of an air 
conditioning system for automobfles of the present invention. 

FIG 21 is a sectional view showing the flow of air in a mix mode of an air 
conditioning system for automobiles of the present invention. 

Best Mode for Carrying Out the Invention 

Embodiments of the present invention will now be described in detail with 
reference to the accompanying drawings. 

FIG 6 is a perspective view of an example of a mode door of the present 
invention; FIG 7 shows a door cover mounted to a circumferential surface of the mode 
door according to the present invention, where FIG 7a is a perspective view, and FIG 7b is 
a rear view; and FIG 8 is a perspective view of the mode door of the present invention in a 
state wh^e a door cover is moimted to its drcumfei^tial surface. 

The mode door of flie present invention, with reference to FIG 6, is realized 
througih a rotating door 20 that includes rotating shafts 20a rotatably supported on two side 
walls of an air conditioning case 10 (see FIGS. 9 and 10); an outer circumferential wall 21 
that is formed between the rotating shafts 20a in substantially the shape of a circular arc; 
apertures 22a and 22b formed in the outer circumferential wall; connectors 24 for 
connecting the outer circumferential wall 21 and the rotating shafts 20a, the connectors 24 
being formed radially about the rotating shafts 20a and at predetermined intervals on a side 
surface of the outer circumferential wall 21 to thereby define side apertures 23; and an air 
inflow opening 25 formed to aUow the introduction of air between the outer 
circumferential wall 21 and the connectors 24. 

The ap^tures 22a and 22b include one center aperture 22a formed in a center area. 
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and two side apertures 22b formed to opposite sides of the center aperture 22a. The number 
of the ^ertures 22a and 22b may be adjusted as needed. 

Two side surfaces of the rotating door 20 are tightly ooiipled with an inner wall of 
the air conditioning case 1 0 to form air leakage preventing means. 

The mode door having this structure, with reference to FIG 7, further includes a 
door cover 30 mounted to an outer circumferential surface of the rotating door 20. 

Refiaring to FIGS. 7 and 8, the door cover 30 is placed on the outer 
circumferential wall 21 of the rotating door 20, and acts to prevent the leakage of air 
between ttie outer circumferential wall 21 of the rotating door 20 and the inner surface of 
the air conditioning case 10 as in the conventional system. The door cover 30 includes 
three ventilation openings 30a communicating with center and side openings of the air 
conditioning case 10, and two ventilation apertures 30b and 30c formed in both side 
surfaces and commimicating with a defrost opening and a floor opening of the air 
conditioning case 10. The number of the ventilation apertures 30a, 30b, and 30c may be 
adjusted as needed. Further, a sealing member 31 made o^ for example, rubber or sponge 
material, is mounted to a surface of flie door cover 30 contacting the rotating door 20. 
Since the sealing member 31 is simply mounted to the door cover 30 using a double 
injection process, ease of assembly between the air conditioning case 10 and the mode 
door is improved. 

In addition, fixing means, for example, fixing pins 33 for insertion into grooves 
(not shown) formed in an inner wall of the air conditioning case 10 to thereby secure the 
door cover 30 to the inner wall of the air conditioning case 10 are formed in side walls 32 
of the door cover 30. The fixing pins 33 are formed extending from the side walls 32 of the 
door cover 30 at predetermined intervals. Hence, the fixing pins 33 act also as guide pins 
when the mode door is mounted inside the air conditioning case 10 such that the mode 
door may be more easily moxmted to a specific position in the air conditioning case 10 
compared to the conventional mode door. 

In FIGS. 7 and 8, three of the fixing pins 33 are formed on each side wall 32 of 
the door cover 30. However, this number may be adjvisted as needed. In this embodiment, 
although an example was desaibed in which the fixing pins 33 are formed in the side walls 
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32 of the door cover 30, it is also possible to use an opposite configuration such that 
grooves are formed in the side walls 32 of the door cover 30 and fixing pins inserted into 
the grooves are formed in the inner wall of the air conditioning case 10. 

FIG 9 are partially cutaway perspective views showing the mode door with the 
above structure mounted in the air conditioning case 10. FIG 9a shows the mode door in a 
front mode state, and FIG 9b shows the mode door in a defrost mode state. FIG 10 is a 
sectional view taken along line X-X of FIG 9. HG 11 are plan views of the air 
conditioning system of flie present invention when viewed from above, where FIG 11a 
shows the air conditioning systan in a front mode, and FIG 1 lb shows the air conditioning 
system in a defix>st mode. 

As shown in FIGS. 9, 10, and 11, the air conditioning system of die present 
mvention includes the air conditioning case 10, inside of which the mode door described 
above is mounted. 

As shown in FIG 11, a plurality of air discharge openings are fomied in the air 
conditioning case 1 0 as in the conventional system. In particular, tiiere are formed in the an: 
conditioning case 10 a center opening 11, side openings 12 to opposite sides of the center 
opening 11, a defrost opening 13, and a floor opening (not shown). However, tiie structure 
of the air conditioning case 10 of the present invention difF«s from that of the conventional 
structure in that the side openings 12 are formed extending to the outside along a 
lengthwise dfrection of the rotating door 20. 

When in the front mode, with reference to FIGS. 9a and 11a, the center opening 
11 and the side openings 12 of the an: conditioning case 10 communicate respectively with 
the center aperture 22a and the side apertures 22b such that air supplied by operation of a 
fen (not shown) and introduced through the air inflow opening 25 of the rotating door 20 is 
discharged. Further, when in the defrost mode, with reference to FIGS. 9b and lib, the 
defrost opening 13 of the air conditioning case 10 communicates with the air inflow 
opening 25 of the rotating door 20 such that air supplied by operation of the fan is 
introduced through the center aperture 22a and the side apertures 22b by rotation of the 
rotating door 20, and discharged. In addition, with reference to FIGS. 10 and 11, the side 
apertures 23 to both sides of the rotating door 20 continuously communicate with paths 12a 
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fonned by exteading the side openings 12 as described above. As a result, air suppUed into 
the air conditioning case 10 is always discharged throu^ the side apertures 23 and the 
paths 12 regardless of the specific mode that the system is in. 

Therefore, in the air conditioning case 10 shown in FIGS. 9, 10, and 11, there is 
not provided a constant discharge opening cover 220 as in the conventional air 
conditioning case as shown in FIG 5. A size of the defiost opening 13 fonned in the air 
conditioning case 10 may be varied according to design requirements. Preferably, the 
defirost opening 13 is formed to a size such that it does not block the center aperture 22a 
and the side ^ertures 22b of the rotating door 20 such that the amount of air discharged to 
the inner surfece of the fiont windshield through the defrost opening 13 is not reduced in 
the defiost mode. 

Fia 12 shows sectional views of a structure of air leakage preventing means 
according to a first embodiment of the present invention, where FIG 12a is a partial side 
sectional view of a state in which the rotating door 20 is mounted to the air conditioning 
case 10, and FIG 12b is a sectional view taken along line B-B of FIG 12a. 

As shown in FIG 12, the air leakage preventing means 40 according to the first 
embodiment of the present invention includes protrusions 26a formed on both side surfaces 
26 of tiie rotating door 20, and grooves 10a fonned in opposing suxfeces of the air 
conditioning case 10 to receive the protiusions 26a. Spaces between the inner suifece of 
the air conditioning case 10 and the side surfaces 26 of the rotating door 20 are preferably 
made as small as possible without interfering with the rotation of the rotating door 20 and 
so that the leakage of air throu^ these spaces is reduced as much as possible. 

With reference to FIG 12, part of the air intix)duced by operation of tiie fan is 
directed toward the spaces between the side surfaces 26 of tiie rotating door 20 and tiie 
imier surface of tiie air conditioning case 10. When fliis occurs, flie air is prevented fi-om 
flowing along its patii by tiie combination of flie protiTisions 26a of tiie rotating door 20 
and the grooves 10a of tiie air conditioning case 10. Therefore, tiie leakage of air between 
tiie air conditioning case 10 and tiie side surfaces 26 of tiie rotating door 20 is reduced. 

FIG 13 is a sectional view showing a structure of air leakage preventing means 50 
according to a second embodiment of flie present invaition. The air leakage preventing 
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means 50 includes two protrusions 26a and 26b fonned in each of the side surfaces 26 of 
the rotating door 20, and two grooves 10a and 10b formed in each of the opposing surfaces 
of the air conditioning case 10. According to this embodiment, the path in which air flows 
is further blocked compared to the first embodiment where there is formed only one of the 
protrusions 26a and one of the grooves 10a respectively to each side surface 26 of the 
rotating door 20 and the corresponding opposing surfece of the air conditioning case 10. 
This acts to fiirther minimize air leakage between the inner surfece of the air conditioning 
case 10 and the side surfaces 26 of the rotating door 20. The number of protrusions and 
grooves may be furthCT inareased. 

FIG 14 is a sectional view showing a structure of air leakage preventing means 60 
according to a third embodiment of the present invention. 

A structure is used in this embodiment that is opposite the structure used in the 
first and second embodimaits. In particular, grooves 26c are fonned in the side surfaces 26 
of the rotating door 20 and protrusions 10c that are received in the grooves 26c are formed 
in opposing surfaces of the air conditioning case 10. It is possible also to add additional 
grooves 26c and protrusions 10c respectively in the rotating door 20 and the air 
conditioning case 10. 

FIG. 1 5 is a sectional view showing a structure of air leakage preventing means 70 
according to a fourth embodiment of the present invention. 

In this embodiment, a stepped portion 26d is formed in each of the side surfaces 
26 of the rotating door 20, and grooves lOd are fonned in opposing surfaces of the air 
conditioning case to receive the stqjped portions 26d. Additional stepped portions 26d and 
grooves lOd may be fiMmed respectively in the rotating door 20 and the air conditioning 
case 10. 

FIG 16 is a sectional view showing a stiTicture of air leakage preventing means 80 
according to a fifth embodiment of the present invention. 

A structure is used in this embodiment that is opposite the structure used in the 
fourth embodiment. In particular, grooves 26e are fonned in the side surfaces 26 of the 
rotating door 20 and stepped portions lOe that are received in the grooves 26e are fonned 
in opposing surfaces of the air conditioning case 10. It is possible also to add additional 
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grooves 26e and stepped portions lOe respectively in the rotating door 20 and the air 
conditioning case 10. 

The elements forming the above air leakage preventing means of the protrusions 
10c, 26a, and 26b, the grooves 10a, 10b, lOd, 26c, and 26e, and the stepped portions lOd, 
5 . lOe, and 26d are continuously formed along a rotational direction of the mode door. 

Operation of the air conditioning system for automobiles of the present invention 
that has the structure as described above will now be described according to each mode. 

FIGS. 17 through 21 schematically show the flow of air in each mode when the 
system is viewed from direction Y-Y of FIQ 11a. 

10 

Front Mode 

FIG 17 schematically shows the flow of air in a front mode. 
In the front mode, as shown in FIG 17, the center aperture 22a and the side 
apertures 22b of the rotating door 20 are positioned communicating with the center 

15 opening 11 and the side openings 12 of the air conditioning case 10, while the defrost 
opening 13 and the floor opening 14 are blocked by the outer circumferential wall 21 of the 
rotating door 20. As a result, air introduced through the air inflow opening 25 of the 
rotating door 20 passes through the center aperture 22a and the side ap^tures 22b of the 
rotating door 20, and through the ventilation apertures 30a of the door cover 30 to be 

20 discharged through the center opening 11 and the side openings 12 into the fix)nt area of the 
passenger compartment. Part of the air introduced through the air inflow opening 25 of the 
rotating door 20 is constanfly discharged to sides of the passenger compartment by passing 
through the side apertures 23 of the rotating door 20 and through the paths 12a formed in 
the side openings 12 of the air conditioning case 10. 

25 

Defrost Mode 

FIG 18 schematically shows the flow of air in a defrost mode. 
In the defrost mode, as shown in FIG 18, the air inflow.opening 25 of the rotating 
door 20 is positioned communicating with the defrost opening 13 of the air conditioning 
30 case 10, and the center opening 11, the side openings 12, and the floor opening 14 are 
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blocked by the outer circumferential waU 21 of the rotating door 20. As a result, air 
introduced through the center aperture 22a and the side apertures 22b of the rotatmg door 
20 passes throu^ the air inflow opening 25 of the rotating door 20 and the ventUation 
apertures 30a of the door cover 30 to be discharged toward the inside surface of the front 
windshield via the defrost opening 13. As when in the front mode, part of the air 
introduced throu^ the center ^erture 22a and the side apertures 22b of the rotating door 
20 is continuously discharged to sides of the passenger compartment by passing through 
the side apertures 23 of the rotating door 20 and through the pa&s 12a formed in the side 
openings 12 of the air conditioning case 10. 

Floor Mode 

FIG 19 schematically shows tiie flow of air in a floor mode. 

In the floor mode, as shown in FIG 19, the center ^erture 22a and the side 
apertures 22b of the rotating door 20 are positioned communicating with the floor opening 
14 of the air conditioning case 10, while the center opening 11, the side openings 12, and 
the defrost opening 13 are blocked by the outer circumferential wall 21 of the rotating door 
20. As a result, air introduced throu^ flie air inflow opening 25 of the rotating door 20 
passes through the center aperture 22a and the side apertures 22b of the rotating door 20, 
and through the ventflation apertures 30a of the door cover 30 to be discharged through the 
floor opening 14 into the floor area of the passenger compartment As when in the front 
mode, part of the au: introduced through flie air inflow opening 25 of the rotating door 20 is 
constantly discharged to sides of the passenger compartment by passing through the side 
apertures 23 of the rotating door 20 and throu^ the paths 12a formed in the side openings 
12 of the air conditioning case 10. 

Bi-Level Mode 

FIG 20 schematically shows the flow of air in a bi-level mode. 

hi the bi-level mode, as shown in FIG 20, the center aperture 22a and the side 
apertures 22b of the rotating door 20 are positioned at centers of openings of the center 
opening 11. the side openings 12, and the floor opening 14 of the air conditioning case 10, 
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while part of the side openings 12 and the all of the defrost opening 13 are blocked by the 
outer circumferential wall 21 of the rotating door 20. As a result, air introduced through the 
air inflow opening 25 of the rotating door 20 passes through the center aperture 22a and the 
side apotures 22b of the rotating door 20, and througji the ventilation apertures 30a of the 
5 door cover 30 to be discharged tbrou^ the center opening 11, the side openings 12, and 
the floor opening 14 into the passenger compartment in two directions. As when in the 
front mode, defrost mode, and floor mode, part of the air introduced through the air inflow 
opening 25 of the rotating door 20 is constantly discharged to sides of the passenger 
compartment by passing througji the side apertures 23 of the rotating door 20 and through 
10 the paths 12a formed in the side openings 12 of the air conditioning case 10. 

Mix Mode 

FIG 21 schematically shows the flow of air in a mix mode. 

In the mixed mode, as shown in FIG 21, part of the center aperture 22a and part 

15 of the side apertures 22b of the rotating door 20 are positioned at the floor opening of the 
air conditioning case 10, and part of the air inflow opening 25 of the rotating door 20 is 
positioned at the defrost opening 13 of the air conditioning case 10. The remaining 
openings 11, 12, and 14 are blocked by the outer circumferential wall 21 of the rotating 
door 20. As a result, air introduced through the air.inflow opening 25 of the rotating door 

20 20 passes through the center aperture 22a, the side apertures 22b, and the air inflow 
opening 25 of the rotating door 20, and through the ventilation apertures 30a of the door 
cover 30 to be discharged through the defrost opening 13 and the floor opening 14 into the 
passenger compartment in two directions. As when in the above modes, part of the air 
introduced through the air inflow opening 25 of the rotating door 20 is constantly 

25 discharged to sides of the passenger compartment by passing through the side apertures 23 
of the rotating door 20 and through the patlis 12a formed in the side openings 12 of the air 
conditioning case 10. 

In the air conditioning system for automobiles of the present invention described 
above, air introduced into the air conditioning case 10 by the fan is constantly discharged 

30 to sides of the passenger compartment by passing through the side apertures 23 of the 
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mode door and through the paths 12a formed in the side openings 12 of the air 
conditioning case 10, Further, there is not provided a constant discharge opening cover as 
in the conventional air conditioning system such that the amount of air discharged toward 
the inside surface of the front windshield through the defrost opening 13 is not reduced 
5 when in the defrost mode. 

Industrial Applicability 

In the present invention described above, an air inflow^opening is formed to both 

side surfaces of the mode door, and by extending the side openings outwardly in the 
10 lengdiwise direction of the mode door 20, air introduced into the air conditioning case is 

always discharged to both sides of the passenger compartment regardless of the specific 

mode the system is in. Also, a reduction in the amount of air discharged through the defrost 

opaiing when in the defrost mode is prevented. In addition, by forming the air leakage 

preventing means in the side surfaces of the mode door and opposing surfaces of the air 
15 conditioning case, the leakage of air between the side surfaces of the mode door and the 

inner surface of the air conditioning case is effectively prevented to there improve air 

conditioning performance. 

While the present invention has been described with reference to the particular 

illustrative embodiments, it is not to be restricted by the embodiments but only by the 
20 appended claims. It is to be appreciated that those skilled in the art can change or modify 

the embodiments without departing from the scope and spirit of the present invention. 
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What Is Claimed Is: 

1. An air conditioning system for automobUes including an air conditioning case 
that has a center opening, side openings, a defrost opening, and a floor opening foimed 
therein, and a mode door that is mounted in the air conditioning case and that opens and 
closes the openings depending on a mode, wherein the mode door is a rotating door 
comprising: 

rotating shafts rotatably supported on two side walls of the air conditioning case; 
an outer circumferential wall extended in the direction of the rotating shafts; 
a center aperture and side apertures individually formed on an upper surfece of the 
outer circumferential wall; 

connectors for connecting the outer circumferential waU and the rotating shafts to 
tiierdby define side {q>ertures; and 

an air inflow opening formed to allow the inti-oduction of air between the outer 
drcumf^ntial wall and the connectors, 

wherein paths communicating with the side apertures are foimed in the air 
conditioning case such that air infaioduced into the mode door is constantly discharged 
through the side openings via the side apertures. 

2. The air conditioning system of claim 1, wherein flie paths are fonned by 
extending the side openings outwardly in the direction of a length of the mode door. 

3. The ak conditioning system of claim 1, wherein the outer ciwaimferential wall 
of the mode door is substantially in the shape of a circular arc. 

4. The air conditioning system of claim 1, wherein the side apertures are fonned 
adjacent to both sides of the center aperture. 



5. The air conditioning system of claim 1 , wherein air leakage preventing means is 
provided in the mode door and the air conditioning case. 
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6. The air conditioning system of claim 5, wherein the air leakage preventing 
means comprises at least one coupling part and at least one receiving part for receiving the 
at least one coupling part, the at least one coupling part and the at least one receiving part 
being formed in side surfaces of the mode door and opposing surfaces of the air 



7. The air conditioning system of claim 6, wherein the at least one coupling part is 
a protrusion formed in the side surfaces of the mode door, and the at least one receiving 
part is a groove formed in the air conditioning case to receive the protrusion of the mode 



8. The air conditioning system of claim 6, wherein the at least one coupling part is 
a stq)ped portion formed in the side surfaces of the mode door, and the at least one 
receiving part is a groove for receiving the stepped portion of the mode door. 



9. The air conditioning system of claim 1, wherein a door cover is included on the 
outer circumferential wall of the rotating door, the door cover including ventilation 
^ertures_communicating with each of the center opening and flie side openings, 
ventilation apertures coamiunicating with the defrost opening and the floor opening, a 
sealing member mounted to a surface of the door covar contacting the outer 
circumferential wall of the rotating door, and fixing means secured to an inner area of the 
air conditioning case. 



conditioning case. 



10 



door. 



15 



10. The air conditioning system of claim 9, wherein the fixing means are 
protrudent fixing pins formed fi-om side walls of the door cover. 



wo 2004/078497 



^/541820 

PCT/KR2004/000024 



1/22 



Fig.l 




WO 2004/078497 PCT/KR2004/000024 

2/22 



Fig. 2 



1^541 



820 

WO 2004/078497 PCT/KR2004/000024 

3/22 



Fig. 3 



104 

I 112 



wo 2004/078497 



PCT/KS2004/000024 



200 



207a 




214 207b 204 



207b 



214 



207a 



(a) 



206 



200 




207a 



214 



204 



214 



(b) 



wo 2004/078497 



PCT/KR2004/000024 



9/22 

Fig. 9a 




041820 



WO 2004/078497 PCT/KR2004/000024 



11/22 



Fig. 10 



wo 2004/078497 



PCT/KR2004/000024 



12/22 

Fig. 11 





7 

T2 



wo 2004/078497 



PCT/KR2004/000024 



1^/22 

Fig. 12 





wo 2004/078497 



PCT/KR2004/000024 



14/22 



Fig. 13 




wo 2004/078497 



^0/541820 

PCT/KR2004/000024 



15/22 



Fig. 14 




wo 2004/078497 



1#541820 

PCT/KR2004/000024 



16/22 




wo 2004/078497 



PCT/KR2004/000024 



17/22 



Fig. 16 




|§/541820 



WO 2004/078497 PCT/KR2004/000024 

18/22 



Fig. 17 



1.3 



|fi/541820 



WO 2004/078497 PCT/KR2004/000024 

19/22 



Fig. 18 



L0/5418EO 



wo 2004/078497 PCT/KR2004/000024 

20/22 



Fig. 19 



13 



WO 2004/078497 PCT/KR2004/000024 



21/22 



Fig. 20 



13 



wo 2004/078497 



inp41820 

PCT/KR2004/D00024 



22/22 



Fig. 21 




INTERNATI^^L SEARCH REPORT »tem!BappIicationNo. 

PCTyKR2004/000024 

A. CLASSIFICATION OF SUBJECT MATTER 
1PC7 B60H 1/12 

According to Internatioiial Patent Classification (IPC) or to both national classification and IPC 



FIELDS SEARCHED 



Minimiun documentation searched (classification system followed by classification symbols) 
IPC7 B60H 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
KR,JP: IPC as above 

Electronic data base consulted during the intertnational search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 10-297246 A(MITSUBISHI HEAVY INDUSTRIES. Ltd) 10 NOV. 1998 
See the whole document 

JP 5-6973 1 A(NIPPON DENSO Co., Ltd.) 23 MAR. 1993 
See the whole document 

JP 10-29419 A(MITSUBISHI HEAVY INDUSTRIES. Ltd) 3 FEB. 1998 
See the whole document 

JP 2001-97022 A(DENSO Co.) 10 APR. 2001 
See the whole document 



1 - 10 



1 - 10 



1-10 



1-10 



I I Further documents are listed in the continuation of Box C. 



|X { See patent family annex. 



"A" 

npa 



Special categories of cited documents: 

document defining the general state of the ait which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of citation or other 
spedal reason (as specified) 

document refbiring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date daimed 



later document published after the international filing date or priority 
date and not in conflict with the ^plication but cited to understand 
the principle or theory underiying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an Inventive 
step when the document is taken alone 

documoit of particular rdevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents^such combination 
being obvious to a person skilled in the art 
document member of the same patent fiamily 



Date of the actual completion of the international search 
22 APRIL 2004 (22.04.2004) 


Date of mailing of the international search report 
03 MAY 2004 (03.05.2004) 


Name and mailing address of the ISA/KR 

^|PI|^^ Korean Intellectual Property Office 

M ^0 Dunsan-dong, Seo-gu, Daejeon 302-70 1 » 

^kTZjF Republic of Korea 

Facsimile No. 82-42-472-7140 


Authorized ofQcer 

CHO.GyuJin . (f^ffH^i) 
Telephone No. 82-42-481-5517 "^^^^^^J^/ 



Fonm PCT/ISA/210 (second sheet) (January 2004) 



J 

INTERNATIONAL SEARCH REPORT 

Infonnation on patent family members 



tntemational application No. 

PCT/KR2004/000024 



Patent document 
cited in search report 



Publication 
date 



Patent family 
memberfs) 



Publication 
date 



JP 10-297246 A 



10.11.1998 



US 5899806 A 
EP 875406 A2 



04.05.1999 
04.11.1998 



•3 



FonnPCTASA/210 (patent family annex) (January 2004) 



